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A B S T R A C T
Yeuow Riveris the m other-riv erfor Chin e s epe ople. Du eto rapid e c o n omic
developm ent a nd po or w a.ter reso u rc e s man age m ent, Yello w River
'
s dry- up o c c urs
&equerlty a nd be c om e se v en m o reyearby ye ar･ Ex cept thehugelossto so cial1ife a nd
e c o n omic gr owth, Yellow RiveT
'
sdry-upbrings aboutgre atpote ntialimpa cts
■to eco-
environ m e nt. In thispaper, the authorshave a nalyz edtheimpa ctsin detail丘
.
o m rrluti-
a spe ct:impacts to delta
'
s ec o-enviro n m e rlt, tO aqu aticlife r es o urce sof e stu ary and
Bohai Se a
,
to agriculturale c o- environm ent, to w ate rpollutio rl and 恥odpr evemion as
w ell.
Key W o rds:Yellow Riv er
'
sdry- up, e c o- e nviron mentalimpa cts
1 lntrodtlCtion
yellow River,the s e c o ndriv e rin China, o rlgin ate s丘om the n orthfo ot ofBayekela
M ou ntain
,
Bow sthroughnineprovinc e s of Chin a:Qinghai, Sichu an, G an s u, N ingxia,
In n er M ongolia, Sha a nxi, He n an a nd Shandong, and 血ally po u rsinto Bohai Se a at
Ke ng姐 Cou ntyin Shandong pr ovinc e･ The total1ength ofthe riv e r
'
s main cou rse
am ountsto5464km witha v a stdrainage a re a of752443km
2
･ Itlo c atesbetw e e nN 32o -
42o
,
E 96O - 119o
,
inwhichthereisthela rge stlo e s splate a uinthe w orld. Ac c o rdingtO
itsphysicalge ogr aphyfe ature, Yencw Riv erisdivided intothre epa rts: up per, middle
aJld lo w erea ches. The whole ba sinbelo ngs to G O rltine ntalclim ate
Jwith an a ve rage
annualpre clpltation of478m m, equalto3･6×10
11
m
3
･ The run o打 of Yello w Riv eris
mai nlyfedby rainw ater and withan obvio u sfeature ofe丸r e m e u n even distributio n
in
s e a s ons andspa ce .
seen asthe c radle of Chine se civilizatio n, Yellow Riv eris r egardedasthe m other-
riv erfo rChit]esepeople･ Foritslonghisto ry and sple ndidcivilization, the rive r
'
sbasin
hasbee nthe c erlterforpolitcs, e c onomy andcultu re of Chinaforquite alongti mein
history. The rear e abo ut20 mi 11onhe cta re s ofa r ableland(Liu Changming, 1989)and
m o rethan lOO mi llion peopleinl1abit the ba sin. Marty he a vy industrie shave be e n
dev elopedand highly pr oductive oilReldatZ hongyu a n andShe nglihavebe en exploited
in the riv e r
'
s low er re aches and estuary re sp8 Ctively･ Yello w Riv e ris the m o st
important w ater re s ou r c e sfor North
- andNo rthw e stChin a, andplays anir replac e able
r olefor e co n omicde v elopm ent ands ociallifein the s er egion s(Chen Xiande etch , 1996).
Ho w e ver
,
along withthe rapid dev elopm e nt ofeconomy, w ate rr es otJrCeShasbe en
cons um ed at a unpr ec edehted gro wthspeed･ T he e呆r)1oita･tion rate ofYello w River
'
s
run offre a che s52%, the highest one am o ngthe s even large st riversin C hin a･ Over -
exploitation andir ratio nalu se ha vedirectly c ausedthe frequ entdry
- up at thelo wer
reache s of Yellow Riv er(Jiao En ze, 1997). Further more, the situa:tio n ofdry-up
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becom es w or s ey a rby ye ar.
Sin c e1972
,
theBrst o curre n c e ofYelo wRiver
'
sdry- up,freque n cy a ndduration
of dry-up, and thele ngth of dry- upriver chan nel inlow er re ache sincre asedr apidlyin
the past 26ye ar s(1972- 1997). In 1995, dry-up chan nel le ngth r eached 662km ,
a c c ountingfor8 6 %ofthe wholelo w e r re a ches
'
le ngth･ T hedry-up poiJlt tr a ced back
toJiaheta n s ectio n
,
ne a rK aifeng city, Hena npr ovince, andthe dry- updur a,tio n ofthe
riv er
'
s e stuary exc e eded152 days(CuiShubin etc., 1996). Thegre atha r mca u s ed by
dry- upto s o cial1ife and e c onomic dev elopm e nthas received mu ch attention 丘
･
om the
cente r andlo calgove m m ents, and 丘o m personalities ofs o cialvario u s cir cle s,but the
de episs ues ofYello w Riv er
'
s dry･ up, its pote ntialhydrological, e c o- environ mental
impacts, which,in alo ng ru n, ar e mostlyirr ev rsible and wi 1lc ause sm u ch m o r egreat
lo s sto ec o- syste m ande c o n omicdevelopm e ntinfuture, ina s e nse, ha v ebe e n n eglected
forqulte alongtim e.
2 im pa ctstoI)elta
'
s Nattl ralEc o- e nvir o n ment
Yello w River
'
s deltais on eofthethre elarge st delta sin Chin a. Itis avaluable
pla c eto be e冨Ploited in n e ar futu r eandfavo r able for building a c o astaldeveloplng
districtdue toits adv antage ous condit o ns:1arge arableland, va st n a.turalre s ou rce s,
go ode nviron ment a nd adva ntage ousge ogr aphic al lo c atio n･ How ever, the river
'
sdry-
uphasbroughtaboutgre atimpa ctsto thedelta
'
s n atu rale c o- en vir o n ment.
2.1Co astal Er osiolland Retreat
The deltaisfo r m ed bydepo sitio n ofs oiland sand sedim ent･ In a verage, e achye a r
lO･5×10Bto n ssedim e ntistr an sportedto the estu ary, and abo ut73 %ofthe s edim e nt
depo sits at thedelta, only27% istr a n sferr edtode ep s e aby s e aflo w ･ T he refore, the
co a st expands at an a v er age rate of 20km
2
e achye ar,be c om es the pla c ewith highe st
gro w 血 r ate ofla ndres ou rcesinthe w orld. How e v er,itis w ell-kn o w nthatdeltais s u ch
a place where c o a st expe nds o rretre atsdepend o ntheir[tera ction betw e e n coastal
ero sio nands edim entdepo sitio n･ It expe nds when thedepo sitio nspe ede xc e eds er o sion
speed･ Conv ers ely, it retre ats･ Ba s ed on calculation by expe rts, c o ast w ould be in
b alan ce when the s edim ent r edu c e sto 3･7×10
名
Io n s e a chye ar,it w o uld retre at whe n
sedim erltisles stha n3･7×10Sto n s, In thelight ofstatisticala nalysis, the soiland s and
sedim e nt redu ced at a r apidspe edsin c e70
'
s･ In ave r age, the arnuals edim ent w a s
13･2×10
8
andlO･9×10Sto n sin 5 0,s and60･s respe ctively, and r edu c edto 9.0×10
S
and
614×10Sin 70
'
s and80
,
s separ &tely･ Inthefirstfourye ar s of9 0
,
s
,
itr educedto4.0×10
召
in av e rage･ Ac c ordingtothedata o n sedim e ntdepo sition andc o a st er osionin thetim e
fro m 1 96 8to 1980
,
the ero sion speed w a s only1/4ofthedepo sitio n spe ed. In the
m e antim e
,･the o c c u rrenc erate of dry- up w a s54 %, andthe a v er age an n ual dry- uptl m e
w a s619days･ Butinthetim e 丘om 1991to 1995,the o ccu rrenc e r ate r ea chedlOO% ,
andthe a v er age dry- uptlme C a m etO 68days e a chye a r, aJldthe e r o sion spe ed had
in cr e as ed by10tim e s･ Al this spe ed ofdepo sitio nredu ctio n and ero sionin c r ease, the
delta c o a st willbe cha ngedfr o m expa n sio n n o wto retre atbytheye ar of 2000, a nd
u n a v oidably, a series s erious enviro n m entalis su e swillbebr oughtabo ut.
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2.2 Impa ctsto G ro und- w ate r
Alm o st al1gro u nd- w ate r ofYello wRiv er
'
s deltaispore w aterinlo o s e r o ck. It
co n sits ofthreetype s:fresh, saltand haloge nground- w ater. Fr e sh w ater o c c upie s4 %
ofthe ･totala re aofgrou nd- w ate r, while s alt and haloge ngro und- w ate r ac_
c ou ntfor
70 %and20 %or s ore spe ctiv ely. V ariatio n ofgr o u nd- w aterdepthis c o ntrolled bythe
change s of hydrologlC al, m ete orologicalc onditio n s a ndthe alternation of
l
sea s o n s.
Yellow River
'
sdry- up, o nthe oneha nd, dir e ctlyreduc e sthegr ound- w a丈e r supply丘
.
om
riv ers e epage. On the other hand, the c o n su mpt10 n Of &e sh gro und- w ate ris raised
becau sethereis no wa･ter&o m Yello w Riverfo rimgation. T herefore, Itisinevitable
thatYellow Riv e r
'
sdry- upbrings aboutthedes ce nt ofgr o u nd- w ate rdepthinthedelta,
andthe depth descent ofgro und- w ater certai nly ca uses s ea w aterin v asion, and sea
w ater inva sion ne c e ss arily w orse n sthequalityofgro und- w ate r,inte n sifiesthe crisis of
&esh w ater shortage.
23 Vegetation Degen e ratio n
T hedelta
'
s vegetationis mainly gras sland, It c onsists offourtypes ofvegetatio n:
c o m m o n m e ado w
,
saline-hygric m e adow , salin e m e ado w andsalin e vegetatio n. Itis an
e c o-syste m whichis v ery 丘agile, unstable a nd e asy to degr ade. W ater a nd s aJld
res ou rc e s ar etw obasic conditions forben eficialevolufio n ofthe gra s sland syste m,
while n aturaltidalinv a sio n and hu man o v er - cultiv atio n andgr azing ar etheimpo rtant
reas ons fo r retr ogre ssiv e e v olution of the e c o-syste m. T he re ar e2･18×10
5
hm
2
gras slandinthe delta n o w, am o ng whichn aturalgra s sland is m or ethaJ1118?×10
5hm2･
In re c entye ars, Yenow Riverha sbe e ndivertedforgra s slandi migation a ndthe ar e a of
arti丘cialgras slandis m ore tha n2×10
4 lm2
･
T he river
'
sdry- updirectlybrings about
serio u simpa ct ollthegrowth ofarti鮎ialandn atu ralgr a sslaJld. By1994,imgatio n are a
of fodder gra ssland reduc edtole s sthan 200 lm
2
･ witho ut w ater and s a nd re sour c es,
e c o- syste m ofgrassland is e a syto retr ogr essiv ely e volve, thatfo r age gras ses wil be
substituted by s alin e-hy gric m eado w o rby c o mm on me ado w even saline m eado w 1
O bviously, Yello w Rive r
7
sdry-up ISgr e at u nfavorableto be n eficiale v olution ofthe
e c o- syste m ofgras slandin 血edelta･
2.4 Impa ctsto O ffsho r eAqtl atic Li fe
T her earerichaqu atic r e s ou rc e sin and arou ndthe estuary of Yellow Riverdueto
the large qu antity of la nd n utrie nt ma:teri al. So, the-riv e r
'
s dry- up wi llproduc e
u nfa vorableinfluenc ein m ulti- a spe cts on aqu aticlife of Bohai Sea:
① Reproductio nandgro wth ofaquaticlifein Boh ais e awillbe gre atlyimpa cted
fo rlo s s oftheir mo stimpo rta ntfo ods ourc e.
② Ma ny m lgration fishes wi ll migr ateto other pla c e. ScI, the biologicalchain of
Boh aiSe awillbre ak. It wi llc a us egre atandirrem ediablelo sstoBohaiSe aeco -system ･
⑨Chlorine de n sity arou nd estuary wilrise, which isgreatly ur)fa v orablefor fish
andshrimp
'
s repr oduction andgrow也 ･
④Wa ste w ater releas e willn ot stop a鮎 r Yello w River
'
s dry- up･ T hus, w ater
pollutio n of BohaiSea wi llbe aggravated. Itprodu c e sgre athar m to the reproductio n
andgro wthofaquaticlife re so urc es.
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3Itnpa ctsto Agrictl tur al Ec o- environ ment
Thereisfloodlandabout3 155 kn2betw e e ndyke sinthelo w er re a che s ofYellow
River
,
am o ng whichfa rmla ndis m or ethan 2×10
5 lm2 and about2×10
6
peopleinhabits
there. M o st ofthe s edim ent whichdepo sitsinriv erchar n elo r o nflo odland is co ars e
sa nd ands oil with fe ature oflo w w ater retalnlng Capacity. Vegetatiorl C O Ver ra･te Ofthe
flo odla nd is extrem elylo wbe c aus e ofobsta cle rem ovein flood se as on e a chye arfor
flo od rele a s e. Be c aus e ofthe river
'
sdry- up, ground- w a:terdepthde s ce nds, Unde rthe
situatio n ofpo orpr ote ctio n ofvegetation c ove r, theflo od landis v e rylikelyto change
into ahuge s a ndband. Ifso, s erie s unfavor ableinflue n c es wi llbring abo ut onloc al
clim ate and bio c o mrnu nity, such aslo calclim atedrying and bioticpopula.lion de cr e ase
etc.
The chan n elof Yellow Riverishighe rthanthe 血 mland alo ngbothbanksin the
low er r e a che s. Itis w ell- kno w nthats a ndc onte ntis v eryhigh in Yellow Rive r. Thus,
there are m any s a nd
Ldragons
'
andhillsinthe pa stflo odinundation a re a and cu rr e nt
ir ngation r eglOnS. In drys e a s on, s and 丑ies up with wind, andthephe no m e n on of soil
de sertizationis s e v ere. Ad ditio naly, theriver
'
sdry- updir e ctly redu c e s w aterqu antity
fo rfarmland imgatio n, and supply ofgro und- w ateris de cr e a s ed while exploitatio n
qu antity ofgro und- w ater is r ais ed. Ther efore, s eries e c o-environ mentalis su e sis
produc ed, s u ch asdepthdes c e r[t ofgr ollnd- w ater, de crea se oflande v apo -tr an splr atio n,
lo c alclim atedrying, soilde s ertization, redu ction of bioticpopulatio n a ndsimplific ation
ofbio corn m unitystru ctu re etc.
4Impa ctsto Aqtlatic Envir o n m e nt Pollutio n
Yello w 鮎veris the m o stimportant w a主e r r e s o u r c e sfo r Northw e st China and
North Chin a. Itis the riv erin China whichis u nde rthe str o nge stin 血1e n C e Of hu m an
a ctivitie s. Along with rapide c o n omic gr ow也 and population expan sion inthe river
ba sin, w ater de m a nd and w a ste w a
'
ter rele a seincre a se s at unpre c e nderlt Spe ed. In
e arly8 0
,
s, a J muala ctualw aterde m and w as3･44×10
10
m
3
, a c c o untl ngfor60 %ofthe
totala m o untintheba sin. In90
'
s
,
itin cr e a s edto 4.10×10
10
m
3
,
a c c ounti ngfo r70 %･ In
e arly80
,
s
,
an n ualw aste w ate r r el a s ew a s2･18×10
9
m
3
･
Itiロ･Cre aSe StO 3 2 6×10
9
m
3
n o w(Natur eProtection °ept. , 1995), Contra stingly, ru n offinthelo w er reache s of
Yello w Riveris reduc ed a王 a r apid rate, a nd dry- up o c curs 丘eque ntly. Asrun ofFis
reduc ed, the ratio of w a ste w ater to runofFin c re a s es. So, riv e r
'
s puri fica.tio n c ap clty
de crea ses, and s oisthe aquatic e nvir on m entalc apa clty. W aterpollutio nin Yellow
River
'
s basin, especiallyinitslo w e r reaches,is aggr a v ated rapidly(ChenJinha o, etc. ,
1997).
For many tributarie s ofYellow Riv er, their polluta nt c onc entrations exc e ed
w aterqualitystandard forRshe ry pu rpo se , Espe cially,inthe middle a ndlo w ere ache s
ofs om e m ajo rtributarie s, such a sFe nhe, W eihe, Hu angshui, Yiluohe, Daw enhe, a nd
Sushuiriv ers etc. , their pollutant c o n c entration hasalr e ady r e a ched or surpa s s edthe
lethalc o nc e ntr ation for 鮎hes. Alm o stal1fishe sha sbee n e xtin ctin tho se rivers except
in s om eda m s o rrive r sou rc es.
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5Impa ctsto Flo od I
'
r e ventio 皿
Flo od has been the mostimportantis s u ein Yelo w 拙v er
'
s c ontiol e v er sinc e
an cient history of C hina. Freque nt 貞o od bro ught abo ut tre m e ndo u slo s sto Chinese
people a且drepeatedlyde str oyede c orsyste mb alanc einthelo w er re a che s,
Oc c u rre n c e of Yelow Riv er
'
sdry-up ha spr oduc ed n e wdiWICultiestoits flo od
prev entio n. Fir stly,dis chargedecre a se a nd s e a s o n al dry- uphave changedthe岳c o un rlg
m odel ofriver chan nel. Due to sm alldis charge andlow v elocity of w a:ter flow ,
s edim ent ofs oiland s andbe c om e s m o re likelyto depositin riv er chan n el, andthe
c apa city of cha nnel
'
s flo od rele a s ede crea ses. Se c o ndly, Yellow Rive r
'
s dry- upha s
aggravateds oilde s ertiz ation a ndpr oduc ed m or es anddu n e sinthe cha n n el
'
sflo od land.
It m o stlikely pr odu c es cro ss-flow whe nfloodoc curs(LiDons etc. , 197). Oncedyke s
bebre a ched, thelo s s ofe c onomy and e c o-syste m wi llbelargerthan e v erbefor e.
6 Conclusio n
Ye1o wRiv e r
'
s c ontr olha s ev erbe e nthe mo stimporta nt thingforChine s epe ople/
Yelo wRiver's dry-upha sfullyexpo sedthe pr oble m sin riv e radministr ationin C hin a.
Sa m e a s othe rriv er sinthe w orld(Z hou Ruizhuang, 1995),basin over au m anagem entis
the onlyfe a sible w ayfor Yellow Riv er
'
s control(Cai Weiw u, 1996), which reque sts
u nifiedpla n nl ng andoveralc onside ratio n, requ e sts c o n c ertrelationshipbetw e en upper
andlo w e r r e a che s
,
industry aJld agn cultu re, c lty and c ountry, ec o nomic gro wthand
e c o- syste m balanc e, w ater exploitation and s a ving, short-ter m bene且t a ndlo ng-ter m
objectiv e,law c o n straint and com m o n educ atio n etc.
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